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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a hollow in a 
substrate with satisfactory controllability. 
SOLUTION: This method comprises a thin film accumulating 
step for accumulating a thin film on a semiconductor substrate 
(a), a thin film opening step for forming an opening at the thin 
fihn, by removing one part of the tliin film and exposing the 
semiconductor substrate (b), a groove forming step for 
forming a groove having an opening which is not larger than 
the opening at the semiconductor substrate by removing one 
part of the exposed semiconductor substrate (d), and a heat 
treatment step for carrying out heat treatment to the groove 
and closing the opening of the groove (e). 




'-11 



-IE 




1 \/£//* 



<c y^iA 





1 























I-- 



. --12 



ft 







s r — 

1 1 






6 



V 



\2'. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner^s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for apphcation] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 



http://wwwl9.ipdlj'po.go.jp/PAl/result/detail/main/wAAAncayP5DA413093887PLhtm 5/7/2004 



* Searching PAJ 



Page 2 of 2 



rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9jpdljpo.gojp/PAl/result/detail/niain/wAAAncayP5DA4130938 5/7/2004 



V 



(xB)Bm«fm (J p) <]2> & IS # it & $1 (A) 



<5l)Inta' 
HO 1 L 2i/3065 
29/78 
2Um 



(wmammm 

#g|2001 -93887 
(P2001-98887A) 



F I 

HOIL 21/302 
29/78 



J 6F004 
SOIX 5F040 
301Y 



mm mmmiQ ol <±\\m 



(TDmJSA 00000307B 

P^-A{.^) 5F(m BDO<) [30t EAOa ES94 
6RI4D iM08 i)001 QUU) FCOO 



(54) 4&$|»»t§«ili^ 



(57) tS!^] 

[HPS] ^(^«s^^^$ijaiti^<ffasr^« 








^^^^^ 






4 



(b }ftSU^>^ 



11 





ex. 




http://ww4.ipdljpo.gojp/Tokujitu/tjcontenttms.ipdl?N0000 5/7/2004 



<2) 

1 

mm I] ^mi^m^i^c^m^ 

mitt ^m\mmki&iiiiii>c . 
m&thmit^w&'nm^^i.^x. 
I 7 ] gsiiEij^^ft eisii>> 'j 3 >&mx^ 0 . . 



491^20 0 1 -9 3 88 7 
2 

I ism 9 ] mB^^itumti^ i> =j >&ux^ ^) . 

[OOOlJ 

[0 00 2] 

trji^xi^tc, t7t»<./ViOi6. •e(D-:SfT'. Mosr^ 

[0 00 4] C<DJ:^i5f»*^f*t.«0D+, fiiS. 

1 1^1 1 3a53^^i:^$g^cC7n$n'SJ:^cc:. MOS 

( 0 0 0 5 ] 

[ 0 0 0 6 ] ^ 1 tc. Hit^<:. <u^:^:&a*W 



http://ww4jpdljpo.gojp/tjcontenttnisapdl?N0000=21&N04^ SIlllOQA 



I 



3 

[0009] 

I- > f^o>^ ^ uma^^ 0 tcik ic . men ox mm 
^mmRm&:fjmch*<^x. ^mm^f^m^m 

[00 11] ±umm<^Mt. &mm^o>m^m^ 

[ 0 0 1 3 ] Ifc A:, IUgCC:'KP^'<^Sg|li?i<^n<^> 1 

[ 0 0 1 4 ] 5 6tc, muttmmm^ i < \tm»v^ 
10 0 1 5 ] i^m<om2<mmt. ^m\t&^ 



4$ra200 l"93867 

4 

m^fy'fts i»(^<^i^ximmi:miL. m<mQ 
[ 0 0 16] ±!aig.»acc<^:ni^, immom^, m<m 
[00 17] ttc. i^mmmzmmt. ^mt&^ 

[0016] ±iaiSt.«(c<^,nii:, fiKici: borate 
[ 0 0 1 9 ] c c r-, oxxt'u y 3 >s 

[0 02 0] *^B^(^>M4©1^gtli. 4^^<$:^ 

[0 02 1] ±i8«.«(c<^tit^, ^^i^mxwm^ 

[ 0 0 2 2] txi^, C<Difi^, f*Sg4 <./CiS:vy 

[0 02 3] r$JgCC<KUSii#cr:'ma<^#$C[> 

10?^feU:«CT*iMC^ 

[0024] 

z-^^wx^x, c o>^fS^<Dp%^(^c^i<^xm^iir ^ . 
[0 02 6] »teM<^fig'$ri?^fi£u. a 

Pffi Mtc ^ »>3 J: If mi ^Mi^mit ^ fcm> 

^timmm^mmth(^m.{yx. m±ic^ m 



http://www4.ipdljpo.gojp/tjcontenttmsapdl?N0000=21&N0400=^^^ 5/7/2004 



5 

[0026] ^dd!)(C. S!giC^'»3ai£;diii»<Di^aS^90 

[0027109 li, n^<omnm'^mmni^t^u to 
ccx\ ^om^t^<oma&o>S:S(ottmr. 
[0028] m-'^-'^s m 9 0 (Dmam^nmai^t 

mr^io. sTottfit. m±mi><i> 

tiJ!i^^oi>ct'i>^t>i>>h ms (c) )o ^tc. @9 

1. d2. d3. ^4)X^^Xi>. jSc^STgPCtJt? 20 

^tc. TO itt. i^mm<ow^e^<D^mpKt>. s 
«. m^iSLm!i(^^»r^&vhh(ox\.'mf^m 

[0 02 9] ti±^*<i:«!5^i, Ell OCCiFrJ:^>tC, 30 

[003 0 ] vX^c, nm(omQmi>^m<omn^^<t. d:^^^. 

[003 1] 01 1 (a) . < b ) ^Igi^DS/)^ 

0>ma^R 0 k^:R m = 1 . 2 5 R 0 cc^eSiStc^b-S i L 

A:* 50 



4*ira2001 -93a87 
6 

[0032] l^^^b. ??!«cc'^3as^^^a>feiafx<^:0 ^ 

m^m^m^ ( r m = 2 r o . 3 r 0. 5 r 0 > xih 
^xi>s mil <c) tc^Tji^tcFicsifijJi^iffifS^n 

[0033J W±«r5!i«!>-&i. SKt©iraaS:^»<0^ 

[0034] ±M<D2o«)«¥tfr^m?:J^ii504i. ^UiSP 
UcSli'Sritgll/. <2) Slg<DBaD^^t3l>:^»$S 

i/< kt-'h^i^ma^^^nr^m^m^ic^mu. < 3 ) 

[0035] ?feZ)KPfiBf^ift^^iSJiW4«:a2g 
[0 03e}Sl3tt. 9Ko>HPScC'!S:fb(C{$^ffin 

[00371 ^CDHQSR 0)70^5 RO. 2R 

0. 1. 2 5R0i/|NS<4«*CUc*t'?r, «<Z>PIP 

^x. ^lla<^l8□s?!>M^5^i {M<omo^^o>■k^ 

[00381 W±3!>^#feWa6/^?T^f ->/cSW8e^« (X 



http://www4jpdljpo.goop/tjcontenttmsjpdl?NOOOO=21&N0400=im 5/7/2004 



(5) 

7 

[0039] ( 1^ 1 <?>S58m) @ 1 itt. 'mm<ow 1 10 
[ 0 0 4 0 ] tmom i <o^mmi>^m&& 

$n^<:<c^ <3>?iS». fb^?S:(fc. f*ISiSltti^< 

X. m^&m^ti^xy^i^if mr. n\Etma)^ 

^^L. -5* 30 

[0 04 2] ic) m^x. mm\ y^^^tftLx. 

[0043] ( d ) '^X(^. mm 1 1 <X>ffiQS3!)^!6<J:"C-tl 

[0044] ( e > mi^^x, micMox^mit^m» 50 



4$BS1200 l-d38$7 

[0045] it) mm. miizjLo>m&i i^iSi 
[0046] i:)±o>-i^(o<m^-7' -? ::^tc j: 0 . mm^ 

xmm^f&^ufcmijm^w-mt^^imt. m 

ffl t ? *tcr ^ <>; ^ tC'T i Ac *o 
[ 0 0 4 7] rj,i^. 1 I i>^^m^Xhh^^ic\t. 

^t%^'^}i>'k^<thx'>ichxh^<<\ ruhh. 

[0046] (b)^Xtc. ut>AhB30*^:^^?<tl/ 
[0049] (c> itftC'T. f@lS3 Uai:Ol$H32^ 

[0 05 0] (<x) '^K^. mmB2(Dm:im^m<o^in 
[005 1] ( e > m-x. m^Mbx^mm^B^ 
[00521 (f)&^ic. &mz±<ommz\isji 

^mmi^^mmmw^i < mnt ^ct i>^^^ t tc 
[0 05 4] ^tc. fiKi \o>mDm^o>^-n<^^)i> 

(a ) J&«Occ. StS4 2±«<:i91i4 l ^iiJ^.'Si./. ^toc, 

[0055] (b>^XCC. Ut>Ah!g4 0-$r-5';^^?^l/ 

r»Bi4 i-SrR I E^mm<olJ^u:^:0miMx.9'f-> 

^{^fcfku:, S«l4 l<;!>^ISP(Ci!|i|&4 3«i^.«T^o «e 

o>i?.. u h 4 0 «:r^*f ^>o 4 3 (^>ff^fi3i^:&S 



http://ww4.ipdljpo.gojp/tjcontenttmsjpdl?N0000-21&N0400=m^ 5/7/2004 



9 

[ 0 0 5 6] ( c ) if^C^'C . nJ&4\ 4aJ: i>'«iJii4 3 ^ 

-7:^^ tux. wsL^2(ommk^^ I E^m^(oiii^ 

[0057] <d)^XCC. iaM4 3^r^iT^>C<l;^i: 

[0058] ( e } ifSC^^C. ?^ OCj^ O^C^^Kffctt^aa 
[0059] (f}S»iC. S«4 2±a^li4 1«l» 

( 0 0 6 0] ( 2 ommy^ > la 5 i*. -^mmm 2 

(0 06 1 ] *-^«(^^£C:'^M^S(^«S^*«f*«g 
( a ) JSit>tc. eg 5 I iiic hK5 0 -SrS^s&T 
[0062] <t)><KCC. \^l>^V^Si^0^^^t7tU 

[0063] ( c > iftC'C. £!Effc«iffi^Ci: J: 0 ut^A h 

[0064] ( d } . m^cif^uxmimnQ% 
[0065] ^^mQ>mz<o^im&txL^.i>^m& 

«:<^:9StRiEffii«:¥atcT'5Ci4>sj6Sr'af:)0. SIS* 

[0066] im<o^m^) mQkt. isim(rMz 40 
[ 0 0 6 7] ^^m<omzmM^Bic&^h^mmj^ 

[0 06 6] (b>^XCC. bi>XhSS6 0*^;^^iO 
^ J: 0 hM6 0 -SrB^Sr 50 



^i$li20 0 1 -93 88 7 

10 

[0069] ( c ) m^X. S£^±u:!$lg6 2 
'^cJ^^. ??!S6 2tCt/l>3>e(fc«*SC^A:i«^. ^ 

^ ^ h^xiiS.^mTi>. 

[0070] <d>;xtc. i8a>iffl^»*«l/C. 

[007 1] (e)jSC^r. fffC^rtgpiC^2W446 3'S: 
[00721 »2ttM6 3«:-?:^^'i 

bx. ^<j>±.^om^^hi>n^^z <%mcy 

[0073] <«> :'Xtc. .^2tt*463*ji^*T'2>o 

[ 0 0 7 4] < h > . ^cc ffcttwaa 

6 1 i^setc2iB6 3 ^fi^ssr^o 

[ 0 0 7 5 ] if^m<Dmz0jmm&^^<^h^mmm, 

&tziciiuxmrc6UL^ omti^ii^^^'r^ c t 

[ 0 0 7 6 ] c ct?, *^w^3<D*tef^a^^:w^** 

^J:^K:i,r^m»o CO«^. ^2HM7 2 

[0077] < m4 ommm la a -*»m<5d©4 
( 0 0 7 8] :^^^o>m4(o^f^anc^i>^m\tB.& 

■eoo±tc, ut>;3^hja8o*^.«r*, 

[0079] <b):'Xcc. hK8 0*'7;^:5^il/ 

r. R I EmS^O>iJmc<^.^). S i Gei©8 1 <LS1S 
8 2C9««A^S*fiX';»^>ii^t/. m^J^f&t^o 

[00801 < c ) m^x. Kfk^ye^tc J; o ^ h 



http://www4.ipdl jpo.go.jp/tjcontenttrns.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NS A. . . 5/7/2004 



(7) 



2001-93887 



10 



20 



[008 1] ( d > ^^klc . mcnbx^m\mm% 

8 2 i^tfcc^ifil 8 3 ^^fili^r l>» 
[ 0 0 8 2] 2ts:^^(7>^4 c^**fe^^cJi<:0S-2>i{£^ftagg 

[0083] s i G emmo>^mmo>mQ^<^ 

iyfe<«)»fiR«'S:SS'^ ^ 4 (, ^ ^ C i Jt+^tCii 
1 0 0 8 5 ] 

loose] ^tc. 'mm<o^mi^msmtis^ic^in 
ficc-flmaibo^s o . m<om:i^^^icm o r u * ^ ^ 

[ 0 0 8 7 ] 5 6tc, i^^mo>^m\im&tm:^'Sicj: 



1 0 0 8 8] 5 ^tCX. *^^<^i^^ftafigS3ig:^rStC 
[0 08 91 'i^m<o^i;mmm&-n&u:j:ti 



12 



30 



I*, s^sj: 0 i>mf^<?>m'Wm^m^^xmm^t=fU ^ 

. J: 0 ®c ^Blffl raisi iF^.^T C i i>^X^ 
[@di<7>erf^;D:K^} 

[US ] -^^KCDK 1 ommmicm^mi^msim 

[IS 7] i^m(om3v>Mmm(c%^mi^msnySi 
mmmmmrmmxmxh^. 

-^ti^:7ht&i^ Xnm X^ -So 

mil] n^(c^nmmo>mQm,^) iyiz^i^^m^ 

<m^mici^^m^(of^VimtoU'ti:^rm^x^ 



1 0. 3 0. 4 0. 5 0. 6 0, 8 0 
1 1. 22. 3 1. 32. 4 1, 62. 
li 

12. 20, 33. 42. 51. 6 1. 
1 WSi 

1 3, 2 1, 34. 52. 64. 73. 

4 3 fiDll^Hei 

6 3. 7 2 .¥2W4 

8 1 SiGeM 

100. 103. 105 Slg 

10 1. 1 0 4. 106 ets 

10 2. 1 07 



7 0. 9 0 n 

7 1, 82. 9 

8 3 



http://ww4ipdljpo.gojp/tjcontenttmsipdl?N0000=21&N0400=m 5/7/2004 



^2 00 1 -93887 



imi] 



m2] 



( B )miir 




2' 



•10 

.-11 




o 



{ 0 )fliWty3f>Xyf >if 







i 




m 




m 





















11 



( }lfiA<t 



o 




mmm 



a 



13 



lit! 




aO;A4S <ii&99 2i:M 



( ft HWffT 



30 
31 
42 



( b M»X9^>^ 



YAM 






i-yi!'.'"..'! 




V 



-50 

-SI 



f 1 




(a 



0^ 



s 




92 




1 



O 



http://www4.ipdljpo.gojp/tjcontenttmsipdl?N0000=21&N0400=image/g^ 5/7/2004 



20 01-93887 



[@4] 





(X, 



40 : t^i)xhtt 




2 



43 



1 
43 















^ A 





B 



' t ^ 



O 




63 




0-' 



J 




-82 



J 



^7! 



72 



( * )m^EA 



•A 




] 



'-72 



71iSS 



[08] 



i -J 



m 



— ^ 




http ://www4.ipdl jpo.go jp/tj contenttms.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NS A. . . 5/7/2004 



(10) 



200 1-93887 



im] 



13] 



103 -^2 



104 



4 














O.TTI 




TB 




9 

102 



UOilW KMiAtiT iMiSn 



http://ww4.ipdljpo.gojp/tjcontenttms.ipdl?N0000=21&N0400=^ 5/7/2004 



(11) 4^^32 0 0 1 -93887 



[@1 1 ] 




[lai 2] 



109^ 




KlilUI MeiMl WtBR 



http://ww4.ipdlJpo.goop/tjcontenttnisipdl?NOOO()=21&N(MOO==image/gif&N0401=^ 5/7/2004 



